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The present invention is a mod- 
ular electronic sign having a plurality 
of display units (12) assembled on a 
mounting track (14) and connected to 
a sign controller (18). Each display 
unit (12) has a circuit board (20) hav- 
ing a plurality of light emitting diodes 
(74) arranged in a pattern thereon. A 
microprocessor (240) m each display 
unit (12) is in communication with 
the sign controller (18) and adjacent 
display units (12). Each display unit 
(12) is hermetically sealed to avoid 
a separate enclosure for the modular 
sign. A plurality of clips are used to 
electrically connect the display units 
to power and communications con- 
ductors. A plurality of compression 
clips (442) mechanically connect the 
tplay units to the mounting track. 
Each display unit Is mountable to the 
mounting track either horizontally or 
vertically. 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spam 
Finland 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


Fl 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austris 


FR 


France 


LU 


Luxembourg 


SN 


Senega) 


AU 


Australia 


CA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 

Republic of Moldova 


TD 


Chad 


HA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 
UA 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BV 


Belarus 
Canada 


IS 


Iceland 


MW 


Malawi 


US 


United Stales of America 


CA 


IT 


bary 
Japan 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzalan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


Cote d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


FT 


Portugal 






cu 


Cuba 


KZ 


Kazakatan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


U 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







WO 97/39436 



PCT/US97/06289 



ENHANCED MODULAR MESSAGE BOARD 
BACKGROUND OF THg WMEW 

This is a continuation-in-part of co-pending United 
States Patent Application No. 08/634,031, filed April 15, 
1996. 

The present invention relates to apparatus and methods 
for building a modular changeable information sign for use in 
outdoor and indoor environments . 

Prior art changeable signs have been cumbersome and 
expensive due to the method of assembling the signs, the 
inability to reuse components and maintenance problems. Prior 
art changeable signs have also been difficult to modify and 
repair . 

Furthermore, the prior art does not disclose a design 
using modular display units, making it easy to manufacture, 
while combining the benefits of a computer-based display unit. 
Prior art signs do not have components which are 
interchangeable. Prior art signs will not automatically 
readdress themselves for maintenance or reassembly. The prior 
art does not disclose a design which is reconf igurable into a 
new sign for a new purpose without extensive modification. 

The prior art signs are not designed to be easily changed 
in height or width. The prior art does not disclose a design 
to easily change the dimensions of the sign to accommodate a 
greater width or a greater height or a different modular 
matrix pattern. 

The present invention solves these problems with an 
assembly of computer based, recyclable, sealed display units, 
which may be assembled into a sign of varying proportions. 
Each display unit is further capable of being easily replaced 
with another display unit. The sign further has the 
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capability and method of readdressing all display units in the 
sign for proper display of the information. 

SWMftRY QF THE INVENTION 

The present invention is a modular electronic sign having 
a plurality of display units assembled together and connected 
to a control computer. Each display unit has a circuit board, 
having a display side with a plurality of light emitting 
diodes arranged in a pattern thereon. The light emitting 
diodes are controlled by a power switching transistor assembly 
which in turn is controlled by a microprocessor on the circuit 
board. The microprocessor is in communication with a sign 
controller and adjacent display units. The circuit board 
accommodates connecting the display unit to power and 
communication, via a pair of power connectors and several 
communication connectors. A light isolating spacer is 
positioned on the display side of the circuit board to help 
define the display elements. The light isolating spacer has a 
plurality of holes formed therein for allowing the LED 1 s to 
extend into the spacer and project light through the spacer. 
A translucent cover has a silk screened pattern thereon and is 
mounted over the display side of the circuit board and the 
light isolating spacer. The display unit has a plurality of 
standoffs intermediate to the cover and the display side of 
the circuit board. The standoffs extend from the circuit board 
to the electrical connections. The standoffs form an 
environmentally sealed electrical connection to the circuit 
board. A mounting track may support the display units and 
provide power and communication connections. The mounting 
track has a first power conductor, second power conductor and 
a communication conductor. The first power conductor is 
connected to one power connector on each display unit mounted 
on the mounting track. The second power conductor is 
connected to another power connector on each display unit on 
the mounting track. The communication conductor in the 
mounting track is connected to a communication connector in 
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each display unit. A "sign controller controls the information 
displayed on the sign. The sign controller is a computer 
having a memory, an information input, and an information 
output. The computer is connected to the communication 
conductor to thereby communicate to each display unit mounted 
on the mounting track. 

A feature of the present invention is a microprocessor in 
each display unit for controlling the light emitting diodes. 

Another feature of the present invention is an 
interconnection between adjacent display units on a mounting 
track for addressing each display unit after it is mounted on 
the mounting track and is connected to the sign controller. 

Another feature of the present invention is that the 
LED's may be arranged in a matrix pattern compatible with 
popular computer software such as Microsoft Windows® and 
associated applications. 

Another feature of the present invention is a mechanical 
and electrical connection to allow a display unit to be 
removed from the mounting track and disconnected from adjacent 
display units without disturbing adjacent display units.. 

Another feature of the present invention is a mounting 
track which may be formed from a plurality of longitudinally 
joined segments to extend the length of the sign v 

Another feature of the present invention is a mounting 
track which may be mounted in a parallel relationship with 
another mounting track to extend the height of the sign. 

Another feature of the present invention is that the 
display units are individually sealed to protect the units 
from outdoor elements. 
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Another feature of the present invention is the circuit 
board in each display unit may be conformal coated. 

Another feature of the present invention is a standoff 
which pierces a metal contact on the circuit board, creating a 
gas tight electrical connection to the underlying circuit 
board. 

An advantage of the present invention is the display 
units may be reused to build a new sign. 

Another advantage of the present invention is the display 
units may be individually removed and replaced on the sign and 
readdressed automatically. 

Another advantage of the present invention is the display 
units may be removed from the middle of a mounting track 
without disturbing adjacent display units. 

Another advantage of the present invention is the modular 
sign does not need to be separately housed in an enclosure 
because each display unit is sealed. . 

Another advantage of the present invention is the display 
units are electrically interchangeable. 

Another advantage of the present invention is the display 
units may be mounted on to sides of a mounting structure to 
form a back-to-back modular sign. 

Another advantage of the present invention is the 
mounting tracks may be mounted vertically on a mounting 
structure. 

Another advantage of the present invention is that the 
display units may be mounted at any point along the support 
member . 
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Another advantage of the present invention is that the 
display units may be mounted to the support member in two 
substantially perpendicular orientations. 

Another advantage of the present invention is that the 
display units may be hermetically sealed, preventing moisture 
from entering the display units.. 

Another advantage of the present invention is that the 
display units may be simply pressed onto the conductors to 
make electrical contact, obviating the need to screw the 
display units to the conductors.. 

Another advantage of the present invention is that the 
front panel of the display unit may be painted with an opaque 
material to reduce glare and to improve the contrast between 
the light emitters and the display unit.. 

Another advantage of the present invention is that the 
display units may be made of some non-metallic material such 
as plastic, because the display units derive structural 
support from mounting channels in the back side of the display 
unit . 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of the modular sign mounted 
on a moveable mounting structure. 

FIG. 2 is a perspective view of four display units 
mounted in a matrix pattern. 

FIG. 3 is an exploded view of a display unit. 

FIG. 4 is a diagrammatic view of the connections to a 
mounting track. 

FIG. 5 is a break away view showing a jumper in the 
mounting track. 

FIG. 6 is a schematic block diagram of the circuitry in a 
display unit . 

FIG. 7 is a cross section view showing a single light 
emitting diode mounted on the circuit board, and showing the 
conformal coating. 

FIG. 8 is a view showing a standoff connected to a first 
mounting hole. 

FIG. 9 is a perspective view of portions of two mounting 
track segments. 

FIG. 10 is a detail section showing a mounting screw 
connecting the first power connection to the first power 
conductor . 

FIG. 11 is a detail section view taken at approximately 
11-11 of FIG. 4.. 



FIG. 12 is a perspective view of a standoff. 
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FIG. 13 is a perspective view of a standoff. 

FIG. 14 is a block diagram of the process for operating 
the modular sign. 

FIG. 15 is an exploded view of a display unit, 
illustrating an embodiment of the cover and spacer. 

FIG. 16 is a perspective view of an alternate embodiment 
of the mounting track and an alternate connection between 
adjacent track segments.. 

FIG. 17 is a section view taken at approximately 17-17 of 
FIG. 15.. 

FIG. 18 is- a section view taken at approximately 18-18 of 
FIG. 16.. 

FIG. 19 is a section view taken at approximately 19-19 of . 
FIG. 3 illustrating the first matrix pattern. 

FIG. 20 is a section view of the spacer taken at 
approximately 20-20 at FIG. 3 illustrating the second matrix 
pattern.. 

FIG. 21 is a section view of the mounting track taken at 
approximately 21-21 of FIG. 9. 

FIG. 22 is a perspective view of first power conductor 
removed from the mounting track. 

FIG. 23 is a schematic of a second embodiment of the 
modular sign assembly of the present invention. 

FIG. 24 is a top perspective view of an interchangeable 
display unit of the second embodiment, with some structure 
broken away. One of the two attachment points is shown in 
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phantom, indicating that the display unit 416 may be attached 
to the support member 414 in either of two orientations.. 

FIG. 25 is a bottom perspective view of an 
interchangeable display unit of the second embodiment, showing 
attachment to one conductor. 

FIG. 26 is a cross-section along the lines 26 in Fig. 25. 

FIG. 27 is a cross-section along the lines 27 in Fig. 23. 
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DETAILED SPECIFICATION 

Referring to FIG. 1, a trailer mounted modular sign is 
shown. The modular electronic sign 10 generally comprises a 
plurality of connected display units 12, a plurality of 
mounting tracks 14 mounted on a mounting structure 16 and a 
sign controller 18. As illustrated in FIG. 1 the mounting 
tracks 14 may be mounted back-to-back to form a two sided sign 
10. 

A typical sign 10 may be made from a plurality of display 
units 12 on mounting tracks 14 mounted parallel to each other 
and attached to the mounting structure by clips 270. Each 
display unit 12 mounted on the mounting track 14 may display 
one or more characters and is vertically aligned with the 
display units 12 on adjacent mounting tracks 14 to form a 
pattern of display units 12 on the sign 10. It should be 
understood, the mounting tracks 14 may be mounted in a 
vertical or horizontal orientation. For purposes of 
illustration, the sign 10 will be discussed with reference to 
horizontally mounted mounting tracks 14. 

The mounting structure 16 may comprise a trailer 251, 
having a platform 258 supported by wheels 259 rotatably 
mounted on the platform 258 as is well known in the art of 
trailers. Trailer 251 may have one or more jack stands 260 
which are extendable to engage the ground to hold the platform 
258 in a fixed position. A vehicle connector 261, such as a 
trailer hitch, may be used to move the mounting structure 16 
to a proposed sign 10 installation location. An enclosure 262 
on platform 258 may be used to provide environmental 
protection for sign controller 18. 

Sign support 263 is attached to and supports sign plate 
265 which may have a front side and a back side. The sign 
support 2 63 may be pivotally attached to the platform 258 at 
pin 264 and held in a vertical position by lock 266 and side 
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supports 267. It should be understood that pin 264 extends 
into both side supports 267 and through the sign support 263. 

Trailer 251 may also be used to transport sign 10 by 
removing lock 266 and pivoting sign support 263 about pin 264 
until sign support 263 is in the horizontal position, as shown 
in dotted outline. Vehicle connector 261 is attached to a 
vehicle (not shown) such as a tractor, car or truck, the jack 
stands 260 are retracted to raise the jack feet to a non- 
engagement position with the ground or road surface. Lock 2 66 
may be replaced across the side supports 267 to hold the sign 
support 2 63 in the horizontal position. It should be 
understood that sign 10 may alternatively be attached to a 
bridge, existing highway sign or building. 

Referring to FIGS. 1, 2 and 4, the display units 12 are 
assembled to form a sign 10. The sign controller 18 is 
attached to a communication conductor 198 of each mounting 
track 14, and may have several information lines connected to 
separate mounting tracks 14. Alternatively, the mounting, 
tracks 12 may have the communication conductor 198 wired 
together in series. The wires connecting the sign controller 
18, including a power supply 244 may be run inside the sign 
support 263 . 

Power supply 244 is attached to first power conductor 194 
and second power conductor 196 by wires 246 and 248. Power 
supply 244 may provide a direct current voltage source on 
first power conductor 194, and a ground connection to second 
power conductor 196. 

Information to be displayed is input into sign controller 
18 through information input 234. This information is stored 
in memory 232. A serial information output terminal 236 on 
sign controller 18 is used to connect to communication 
conductor 198 on the mounting track 14. Sign controller 18 



! 



WO 97/39436 PCT/US97/06289 

-11- 

may also be connected to a second communication connector 44 
on display unit 12, via line 231. ' 

Referring to FIG. 4, the sign controller 18 may be a 
general purpose computer, such as available from Hewlett 
Packard, comprising a memory 232, an information input 234 and 
a plurality of information outputs 236 such as serial 
communication ports, and a processor 240. One information 
output 236 is connected to the communication conductor 198 of 
each mounting track 14. Alternatively, the communication 
conductors 198 in sign 10 may be wired in series and connected 
to only one information output 236. Controller 18 
communicates to each display unit 12 in a multi-drop scheme to 
address each display unit 12 and display information on sign 
10 as will be clearly understood by a person familiar in the 
art of communication and display of information. The 
processor 240 in the controller 18 is connected to the memory 
232, the information input 234 and the information output 236. 
A modem 242 may be mounted intermediate each information 
output 23 6 and the communication conductor 198 of the mounting 
track 14. The sign controller 18 has circuitry configured to 
address each display unit and create addressed bit maps of 
information to be displayed on the sign 10. Furthermore, the 
sign controller 18 has circuitry to reset all of the addresses 
of the individual, interchangeable display units 12 and 
readdress each display unit 12 individually. 

As shown in FIGS. 2, 4 and 5, the respective conductors 
in adjacent first and second display units 227, 228 are 
electrically interconnected in series by jumpers, for example 
jumper 216, to facilitate assigning an address to each display 
unit 12. Each display unit has two connectors for attachment 
to the jumpers 216. A connector 44 is located approximate the 
left side of a display unit and a connector 46 is located 
approximate a right side of a display unit. The connectors 
44, 46 in two adjacent display units can be interconnected by 
sliding a jumper 216 along the jumper channel 213 and aligning 
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a fastener hole 224 (shown in Fig. 5) with -a connector 44, 46, 
and threadably .attaching the connector to the fastener hole 
224 with a mounting screw 160. The adjacent display unit is 
similarly connected, by aligning a second fastener hole 224 in 
the jumper 216 with the* connector and threadably securing a 
mounting screw 160 through the connector into the fastener 
hole 224. 

FIGS. 10 and 11 illustrate a cross section view of the 
connectors in the display unit 12, engaged to the respective 
conductors in the mounting track 14, wherein electro- 
mechanical fasteners 133 comprising mounting screws 160 are 
used to make the various connections. A mounting screw 160 
extends through the screw passageway 152 and threadably 
engages the self -clinching fastener 210 in the first end 218 
of a jumper 216, illustrated in FIG. 5. As could be 
understood, the mounting screw 160 urges the knurl face 138 of 
the standoff 134, connected to the communication connector 44, 
to engage the jumper 216, forming a mechanical and electrical 
connection. The jumper 216, connected to first display unit 
227, extends along the mounting track 14 to the adjacent 
display unit 228. The tabs 222 on the jumper 216 extend 
through the slot ,215 in track 14 and are bent over to lie 
flush along the outside of the housing cover plate 191 or 
twisted to engage notch 217 and retain the jumper 216 in place 
as illustrated in FIG. 5 V 

As illustrated in FIG. 2, the connector 46 of the left- 
most first display unit 227 on mounting track 14 is connected 
to connector 44 of the adjacent second display unit 228 as 
described above for positionally locating each display unit 
12. Each additional display unit 12 along the mounting track 
14 is similarly attached to the adjacent display unit 12 on 
mounting track 14. The connector 44 of the left-most first 
display unit 227 is connected to either the sign controller 18 
or the power supply 244. 
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Ref erring to FIGS. 3 and 10, the display units 12 are 
electrically interchangeable and comprise a panel 19 such as a 
circuit board 20 having a display side 22, a back side 24 and 
an exterior edge portion 26 defining the shape of the circuit 
board 20. Electrical connecting traces may be conventionally 
formed on the circuit board 20 to electrically connect 
elements mounted on the circuit board 20 . 

Referring to FIG. 4, a first power connector 30 and a 
second power connector 32 are on the circuit board 20 and may 
extend from the back side 24 through to the display side 22 as 
illustrated in FIG. 10. The first and second power connectors 
30, 32 respectively, are electrically isolated from each other 
and comprise first and second conductive pads 34, 3 6 
respectively. The first and second conductive pads 34, 36 
respectively comprise a metallic material such as tin, gold or 
silver and are solderably connected to the electrical 
conducting traces as is well known in the art of manufacturing 
circuit boards. The conductive pads 34, and 36 each have a 
mounting fastener hole extending through the circuit board 20 
from the back side 24 to the front side 22. 

A third connector 42 is mounted on the circuit board 20 
in a manner similar to connectors 30 and 32. Third connector 
42 is used to connect to the communications conductor 198, and 
is mounted essentially the same as the other connectors. 
Third connector 42 has an associated conductive pad 48 made 
from a metallic material such as gold or silver which is 
soldered to the electrical conducting traces on the circuit 
board 20. 

Referring to FIGS. 10 and 11, a plurality of mounting 
screws 160 and standoffs 134 are used to mechanically mount 
the display units 12 and electrically connect the display 
units 12 for power and communication. The standoffs 134 
extend between the circuit board 20 and the translucent cover 
112. 
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As illustrated in FIG. 12 and 13, each standoff 134 
comprises a body 136 having a knurl face 138 on a first end, a 
shoulder 142 spaced from the knurl face 138 on the body, a 
neck 143 intermediate to the knurl face 138 and the shoulder 
142 and a shank 144 extending from the shoulder 142 to the 
second end of the body. A straight knurl portion 146, is 
formed on the shank 144 adjacent the shoulder 142. A cover 
face 148 is on the second end of the body. A screw bore 152 
extends through the body of the standoff 134 from the second 
end to the first end. 

As illustrated in FIGS. 10 and 11, each standoff 134 is 
attached by inserting the second end of the body into a 
mounting fastener hole in the circuit board 20 from the back 
side 24. The assembly of the standoff 134 and circuit board 
20 will be further described with respect to one of the 
mounting fastener holes. The shank 144 of the standoff 134 
has a radius 154 from the shank axis sized to securely fit in 
the mounting fastener hole as illustrated in FIG. 8. The 
straight knurl portion 146 of the shank 144 has a plurality of 
splines 156 extending radially from the shank 144. The 
splines 156 extend beyond the radius a length sufficient to 
engage the circuit board 20. Each spline 156 makes a physical 
and electrical connection between standoff 134 and a 
conductive pad 34. It should be understood, the electrical 
connection between standoff 134 and a conductive pad is gas 
tight and preserves the integrity of the connection by not 
allowing moisture in between the standoff 134 and the pad. 

Referring to Fig. 10, the circuit board 20 is supported 
on the shoulder 142 of the standoff 134 which bears against 
the back side 24 of the circuit board 20. The cover face 148 
of the standoff 134 is flush with the translucent cover 112 
having the screw bore 152, axially aligned in a screw hole in 
the translucent cover 112. In this arrangement, the screw 
bore 152 in the standoff 134 which extends through the 
mounting hole and opens through the knurl face 138 defines a 
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screw passageway through display unit 12 from outside the 
translucent cover 112 and through the circuit board 20, The 
neck 143 spaces the knurl face 138 from the back side 24 of 
the circuit board 20. It should be understood that the cover 
face of the standoff 134 may be sealingly attached to the 
translucent cover 112. The sealing attachment may be with a 
sealant 116 applied intermediate to the standoff 134, the 
spacer 120 and the translucent cover 112 or may be an o-ring 
on the cover face or similar means known in the art of 
sealingly attaching two elements.. 

A separate mounting screw 160 is inserted into the 
display unit 12 through each screw bore 152. In assembly, the 
end of the mounting screw 160 is inserted through the screw 
bore 152 of the standoff 134. The threaded portion of the 
mounting screw extends from the knurl face 138, of the 
standoff 134. The driving head 165 bears against the cover 
face 148 of the standoff 134 v 

Referring to FIGS. 9-11 and 21, the display units 12 may 
be connected to each other and the mounting structure 16 by a 
mounting track 14 comprising a plurality of track segments 
172. The mounting track 14 may comprise a housing 176 having 
a housing base portion 178 and a housing cover portion 180. 
The housing base portion 178 is extruded to form a plurality 
of longitudinal conductor channels 182 extending the length of 
the base 178 illustrated as conductor channels 182.1, 182.3,. 
182.5, and 182.7 respectively. A fastener chamber 190 is 
defined in each longitudinal conductive channel 182 
intermediate to the bottom of the base 178 and side ribs 184. 

Referring to FIGS. 9 and 16, the housing cover portion 
180 has a plurality of fastener holes 193 formed therein. The 
fastener holes 193 in the housing cover portion 180 extend 
through the housing cover plate 180 and open into a 
longitudinal conductor channel 182. The fastener holes 193 in 
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the housing cover portion 180 are formed in a predetermined 
pattern along each longitudinal conductor channel 182 and are 
sized to allow the neck 143 of standoff 134 to extend through 
housing cover plate 181 as illustrated in FIG. 10. 

In an alternative embodiment illustrated in FIG. 16, 
slots 195 may be formed in housing cover plate 180 in 
communication with each longitudinal conductor channel 182. 
In this embodiment, fastener holes 193 are formed in slots 
195.. 

Referring to FIG. 21, mounting track 14 further comprises 
a plurality of electrical conductors in the housing 176. The 
electrical conductors comprise a first power conductor 194, 
mounted in the channel of first longitudinal conductor channel 
182.1 and a second power conductor 196 mounted in the second, 
longitudinal conductor channel 182.3, and a third 
communication conductor 198 mounted in third longitudinal 
channel 182,5. The conductors respectively extend the length 
of the housing 176. 

Referring to FIG. 22, the first power conductor 194 will 
be described for purposes of illustration. The second 
conductor 196 and the communication conductor 198 are 
structurally identical to the first power conductor 194 but 
may have different spacings between mounting holes 206. The 
first conductor 194 has a first end 201 and a second end 202. 
The first end 201 may have an offset portion 204 to allow for 
overlap and connection to the second end 202 of an adjacent 
first power conductor 194.1. 

Alternatively as illustrated in FIGS. 16 and 18, first 
power conductor 194 may not have offset portion 204. . 
Continuing to refer to FIG. 22, a plurality of mounting holes 
206 are formed along the length of the first power conductor 
194. The mounting holes 206 in the first power conductor 194 
are each spaced a predetermined distance from the first end 
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201. The predetermined distance of the spacing of the 
mounting holes 206 of the first power conductor 194 match the 
predetermined pattern of the fastener holes 193 in housing 
cover portion 180 illustrated in FIGS. 9 and 16. Each 
mounting hole 206 in the first power conductor 194 is 
coaxially aligned with fastener hole 193 extending through the 
housing cover portion 180 into the first longitudinal 
conductor channel 182.1. It should be understood, the 
fastener hole 193 serves to facilitate proper position of the 
display unit 12 along mounting track 14 by receiving the neck 
143 of the standoff 134. The fastener hole 193 also allows 
the knurl face 152 of the standoff 134 to bear against the 
first power bar 194 forming an electrical and mechanical 
connection as illustrated in FIG. 10. 

A conductor joining hole 208 may be formed in the first 
end 201 and the second end 202 of the first power conductor 
194. A self -clinching fastener 210 is mounted in each 
mounting hole 206 and may be in the connecting joining holes 
208 in the first and second ends 201 and 202 respectively of 
the first power conductor 194. The self -clinching fasteners 
210 in the first power conductor 194 extend into the fastener 
chamber 190 of the first longitudinal conductor channel 182.1 
as illustrated in FIG. 10. 

Referring to FIGS. 9, 16 and 22, the track 14 may be 
formed of a plurality of track segments 172 mechanically and 
electrically joined together. First power conductor 194 may 
join to an adjacent first power conductor 194.1 of a second 
track segment 212 by slidably aligning the offset portion 204 
of the first power conductor 194 to coaxially align the 
conductor joining hole 208 in the offset portion 204 of the 
first power conductor 194 with the conductor joining hole 208 
in the second end 202.1 of the first power conductor 194.1 of 
the adjacent second housing 212 having a self -clinching 
fastener 210 mounted therein. A conductor joining screw 214 
is threadably inserted through the conductor joining hole 208 
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of the offset portion 204 of the first power conductor 194 and 
into the self -clinching fastener 210 in the conductor fastener 
hole 208 in the first power conductor 194.1 in the second 
track segment 212 to provide a mechanical and electrical 
connection. 

Referring to FIGS. 16 and 18 first and second ends 201, 
202 respectively may be recessed inside mounting track segment 
212. In this embodiment link 215.1 having a conductor joining 
hole 208 in each end is inserted into the channel to coaxially 
align one conductor joining hole 208 in link 215.1 with the 
conductor joining hole 208 in first power conductor 194 having 
a self -clinching fastener 210 mounted therein. Conductor 
joining screw 214 is mounted through the conductor joining 
hole 208 in link 215.1 and threadably connected to the self- 
clinching fastener 210 in the conductor joining hole 208 in 
first power conductor 194. The link 215.1 is similarly 
connected to the adjacent first power conductor 194 in the 
second mounting track segment 172. 

Referring to FIG. 9, 16 and 21, a longitudinal jumper 
chamber 213 may also be formed longitudinally in the housing 
176 generally parallel to the longitudinal conductor channels 
182. A slot 215 is formed longitudinally in the housing cover 
portion 180 extending through the cover plate 181 and into the 
longitudinal jumper chamber 213 along the length of the track 
segment 172. A plurality of jumpers 216 are slidably inserted 
into the longitudinal jumper chamber 213. 

The display units 12 may be mounted on the mounting track 
14 using the mounting screws 160. As illustrated in FIG. 10, 
the display unit 12 is positioned on the mounting track 14 to 
axially align the neck 143 of each standoff 134. in a fastener 
hole 193 in the mounting track 14. The mounting screw 160 
extends from the cover face 148 of the translucent cover 112 
and threadably engages the self -clinching fastener 210 in a 
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fastener hole 193 in the first power conductor 194 to compress 
the standoff 134 forming mechanical and electrical connection. 

Referring to FIGS, 10 and 11, the neck 143 of the 
standoff 134 extends through the housing cover plate 181 and 
spaces the knurl face 138 a distance from the back side 26 of 
the circuit board 20. Knurl face 138 of the standoff 134 
bears against the first power conductor 194 adjacent to the 
fastener hole 193/ containing the self -clinching fastener 210 
threadably engaged by the mounting screw 160. The knurl face 
138 has splines 226 extending therefrom, illustrated in FIG V 
12, to penetrate the first power conductor 194 to form a 
mechanical, and electrical connection. The connection is 
formed between the power connector of the display unit 12, and 
the power conductor when the mounting screw 160 is tightened 
to bear against the cover face 148 of the standoff 134 and 
compress the standoff 134 between the driving head of the 
mounting screw 160 and the power conductor. It should be 
understood, the self -clinching fastener is attached to the 
bottom of each conductor in the mounting track 14. This 
allows the top portion of each conductor to interface with the 
knurl face 138 of the standoff 134 providing a mechanical and 
electrical connection. 

Referring to FIG. 6, the circuitry 61 in the display 
unit 12 is configured distribute the processing of the sign 
and to make each display unit 12 individually addressable, 
interchangeable with other display units and to display 
information received from the sign controller 18. The 
circuitry 61 comprises a microprocessor 62 having a memory 64 
for storing an address of the display unit and for storing bit 
map information of several images to be displayed on the 
display unit 12, an addressing portion 66, a signal receiver 
portion 68, and a signal generator portion 70, a strobe 
portion 71, message output portion 72, and an output enabler 
portion 73 . The memory 64 of the microprocessor 62 is in 
communication with the addressing portion 66, the signal 
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receiver portion 68 and the signal generator portion 70. The 
signal receiver portion 68 and the signal generator portion 70 
are in communication with a signal buffer 75 connected to the 
first communication connector 42. The addressing portion 66 
of the circuitry 61 is connected to the reset connector 44 and 
the reset 46. A light driver 87 is connected to the 
microprocessor 62 and may be a 32 bit shift register having a 
plurality of outputs 91, controlled by flip-flops 90. The 
microprocessor 62 may be an 8021 type having a flash memory as 
part of the circuitry. Signal buffer 75 may be a Schmitt 
trigger to buffer data received from the sign controller 18 
and facilitate communication from the microprocessor 62 to the 
sign controller. 

Each light driver 87 has a message input 88, a strobe 
input 89, a power connector connected to the second power 
connector 32 on the circuit board 20, a flip-flop memory 90 
and a plurality of drive transistors. A power input 93 on the 
light driver 87 is connected to the drive transistor on the 
light driver 87 and to the output enabler portion 73 on the 
microprocessor 62. The message input 88 of each light driver 
87 is connected to the memory 90 in the light driver 87 and to 
the message output portion 72 on the microprocessor 62. The 
drive transistors are connected to the light emitting diodes 
74 by an electrically conductive circuit board trace. Each 
drive transistor controls a display element 96 comprising one 
or more light emitting diodes 74 in the matrix 76. The 
display element 96 may comprise four (4) light emitting diodes 
74. 

Referring to FIG. 6, an addressing input 98 on the 
microprocessor 62 is in communication with the addressing 
portion 66. The addressing input 98 may be connected in the 
circuitry 61 and is in communication with the connector 44. . 
The microprocessor 62 further comprises addressing output 100 
connected to connector 46. 
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Referring to FIG. 7, a plurality of visually 
distinguishable indicators such as light emitting diodes 74 
are mounted on the display side 22 of the circuit board 20 in 
a pattern. Each light emitting diode 74 comprises a body 78, 
a first and a second flexible electrical connection 80, 82 
respectively. The body 78 of the light emitting diode 74 is 
spaced from the display side 22 of the circuit board 20. The 
first and second flexible electrical connectors 80, 82 
respectively, allow alignment of the body 78. The light 
emitting diodes 74 may be arranged in a first matrix pattern 
76 as illustrated in FIG. 19. The first matrix pattern 76 
having a number of rows 84 and columns 86. The light emitting 
diodes 74 may also be equally spaced from adjacent light 
emitting diodes 74 along each row 84 and column 86. The light 
emitting diodes 74 may be single color emitting white or 
yellow light or may be a color LED having a red, blue and 
yellow light source therein. 

Referring to FIG. 7, the display unit further comprises a 
sealing envelope 106 to isolate the circuit board 20 and the 
circuitry 61 from environmental elements such as moisture. 
The sealing envelope 106 may comprise a conformal coating 108 
applied to the circuit board 20. As is well known in the art 
of sealing circuit boards 20, after the elements have been 
fastened to the circuit board 20, the circuit board 20 is 
dipped or sprayed with a polymer 108 to coat and isolate the 
circuit board 20 and the attached elements from the 
environment. It should be noted, as shown in FIG. 7, the 
spacing of the body 78 of the light emitting diode 74 from the 
display side 22 of the circuit board 20, allows adjustable 
alignment of the body 78 for pointing the light source 110 
inside the light emitting diode 74 at a predetermined target 
by bending the flexible electrical connectors 80, 82 on light 
emitting diode 74. This spacing of the body 78 of the light 
emitting diode 74 also allows the conformal coating 108 to 
coat the flexible electrical connectors 80, 82 respectively.. 
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As illustrated in FIG. 3, the sealing- envelope 106 may 
also comprise a translucent cover 112 sealingly attached to 
the display side 22 of the circuit board 20. The translucent 
cover 112 has a lens portion 113 and an edge channel 114 
shaped to fit over the exterior edge portion 26 of the circuit 
board 20. The lens portion 113 extends over the display side 
22 of the circuit board 20. A sealant such as silicone,, 
potting fluid or a similar material may be applied to the 
exterior edge portion 26 of the circuit board 20 and the 
interior side of edge channel 114 on the translucent cover 112 
to sealingly attach the translucent cover 112 to the circuit 
board 20. The lens portion 113 of the translucent cover 112 
has an inside surface 117 and an outside surface 118 as 
illustrated in FIG. 10. The translucent cover 112 may have a 
design 115 silk screened on the lens portion 113 to further 
enhance the light produced by the light emitting diodes 74 on 
the display side 22 of the circuit board 20. The design may 
be a masking of the space between adjacent light emitting 
diodes 74 to enhance the visual clarity of each display 
element 96. Translucent cover 112 has screw holes 119 in the 
lens portion 113. The screw holes 119 are axially aligned 
with the first, second, third, fourth and fifth mounting 
fastener holes 38, 40, 54, 56, 58 respectively in circuit 
board 20 when translucent cover 112 is on circuit board 20. 

Referring to FIGS. 3 and 10, the sealing envelope 106 may 
also comprise a spacer 120. The spacer 120 may be placed 
between the translucent cover 112 and the display side 22 of 
the circuit board 20. As illustrated in FIG. 10, the spacer 
120 may be of a light blocking, structural, foam having a side 
on the circuit board 20 and a cover side 126 adjacent to the 
inside surface 118 of the translucent cover 112. A plurality 
of LED holes 130 are formed in the spacer 120 to allow each 
light emitting diode 74 to extend into the spacer 120 and 
transmit light through spacer 120 and the translucent cover 
112. It should be understood, the LED holes 130 in the spacer 
120 are arranged in a second matrix pattern illustrated in 
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FIG. 20. The second matrix pattern 131 may be identical to 
first matrix pattern 76 pattern of the light emitting diodes 
74 on the circuit board 20. Mounting fastener holes 132 in 
the spacer 120 are axially aligned with each of the mounting 
fastener holes in the circuit board 20 and the coaxial, 
corresponding screw holes 119 in the lens portion 113 of the 
translucent cover 112. 

As illustrated in FIG. 15, the translucent cover 112 may 
comprises lens portion 113 on the spacer 120. In this 
embodiment, spacer 120 may be molded of a colored, light 
absorbing plastic having an edge portion 130.3 to fit over 
mounting track 14. The LED holes 130 are molded openings in 
the spacer 120. As illustrated in FIGS. 15 and 17, the LED 
holes 130 comprise a tubular form extending from the cover 
side 12 6 of spacer 120 to the display side 22 on the circuit 
board 20. Each tubular form has an end opening to receive a 
light emitting diode 74 positioned adjacent circuit board 20, 
as shown in outline in FIG. 17. The translucent cover 112 is 
sealingly attached to the cover side 126 of the spacer 120 in 
insert depression 130.2 to seal the LED holes from the 
environment 

As described in FIG. 14, the signal controller 18 
performs a sequence of operations illustrated as a block 
diagram of the process to sequentially address each display 
unit 12 along a particular mounting track 14 and display 
information on sign 10, Address line block 3 00 assigns each 
mounting track 14 an address based on the information output 
236 to which it is connected. Reset block 302 broadcasts a 
reset command to all display units 12 on each mounting track 
14. This reset command is received by the microprocessor 62 
in each display unit 12 and is communicated to addressing 
device 66 to nullify any current address assignments. 

As illustrated in FIGS. 2, 6 and 14, display units 12 may 
be connected to signal controller 18 by reset line 231 in 
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signal controller 18 connected to connector 44. In this 
embodiment , the command from reset address block 3 02 resets 
the address of each display unit by signalling the signal 
controller 18 to send a reset signal on reset line 231 to 
connector 44. Addressing device 66 in microprocessor 62 in 
display unit 12 receives the reset command. Microprocessor 62 
in display unit 12 goes into a reset mode when the receive 
reset block 3 04 detects the signal and resets address block 
302. The reset mode drives address output 100 on 
microprocessor 62 to a signal high condition. The signal from 
the address output 100 is communicated to the addressing input 
98 in the second display unit 228 by jumper 216. The signal 
from addressing output 100 on first display unit 227 causes 
the microprocessor 62 of the second display unit 228 to go 
into a reset mode. This operation sequentially resets all 
display units 12 in each line 254 in sign 10. 

After all display units 12 have had their respective 
addresses reset, reset address block 302 commands reset line 
231 to drop signal the microprocessor 62 in the first display 
unit 227 to change from reset mode to run mode. Send address 
assignment block 306 broadcasts a display unit address on 
communication conductor 198. Display units 12 receives the 
broadcast address from sign controller 18 at receive address 
block 308. Upon receiving a new address, microprocessor 62 in 
first display unit 227 commands the check address block 310 to 
determine if the first display unit 227 has an address. If the 
first display unit 227 has an address, the address received is 
disregarded by the microprocessor 62 in first display unit 
227. If the check address block 310 determines the first 
display unit 227 does not have an address, the address is 
accepted by accept address block 312 and acknowledged by 
acknowledge block 314. As described above, the adjacent , 
second display unit 228 is still in the reset mode as first 
display unit 227 has a signal high condition on address output 
100 and across the jumper 215 connecting the second display 
units 228. Signal block 316 commands the address output 100. 
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to signal second display unit 228 to change from the reset 
mode to the run mode to receive the next address assignment. 

As illustrated in FIG. 14, if an address assignment is 
acknowledged by acknowledge block 314 in a display unit 12, 
acknowledged block 318 initiates the sending of another 
address along communication conductor 198. This process is 
repeated until all display units 12 on mounting track 14 are 
addressed by signal controller 18. 

Alternatively, as illustrated in FIG. 4 and 14, power 
supply 244 may be connected to the second communication 
connector 44 on the first display unit 227. In this 
embodiment, reset address block 302 broadcasts an address 
reset command along communication conductor 198. All display 
units 12 connected to communication conductor 198 reset their 
address. The five volt signal from power supply 244 is 
received by first display unit 227 at addressing device 66 
illustrated in FIG. 6. Addressing output 100 is commanded to 
be set out zero volts. 

Send address block 306 broadcasts an address signal 
having an address on communication conductor 198. Receive 
address block 308 in display unit 12 receives the address from 
computer 230. . Check address block 310 checks for the five 
volt signal at addressing input 98 illustrated in FIG. 6. If 
there is a signal at addressing input 98, check address block 
310 determines if the first display unit 227 has an address. 
If no address is assigned to the first display unit 227 and 
the address input 98 is receiving the five volt signal, accept 
address block 312 accepts the address from computer 230 and 
assigns it to the first display unit 227. Acknowledge address 
block 314 acknowledges the receipt and assignment of the 
address to computer 230 by signalling along communication 
conductor 198. Signal block 316, in this embodiment, gives a 
high signal command to address output 100 to address input 98 
of the second display unit 228. 
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The acknowledge block 314 sends an address assignment 
acknowledgement through signal generator 70 back to computer 
240 to acknowledge the receipt of the address which was 
broadcast. Address assignment block 306 in the computer 230, 
broadcasts another address assignment command for the next 
address along communication conductor 198. Again, the second 
display unit 228, having no address assignment, receives the 
address broadcast. 

The check address block 310 checks to determine if the 
address input 98 is receiving a signal from first display unit 
227 and determines if the second display unit 228 has a 
current address. If the conditions are correct, check address 
block 310 signals accept block 312 to receive the broadcast 
address. Acknowledge block 314 sends an address response from 
microprocessor 62 at signal generator 70 along communication 
conductor 198 to computer 230. Address assignment block 306 
in computer 230, repeats for adjacent display units 12 until 
computer 230 does not receive an address acknowledgement. 

After addressing each display unit 12, sign controller 18 
prepares to display information. Map block 320 creates a map 
of the addresses, in each display unit 12 in sign 10, in the 
memory 232 of computer 230. Map bit block 322 manipulates the 
information to be displayed to create a display bit map for 
each addressed display unit 12. Map bit block 322 attaches 
the address of each display unit 12 to its corresponding bit 
map. Broadcast bit assignment block 324 broadcasts a control 
signal having a packet of information containing the address 
and the appropriate display information for each display unt 
12. this control signal is transmitted from information 
output 236 along communication conductor 198. Receive bit map 
block 326, in each display unit 12, receives the bit map 
corresponding to the address of the particular display unit 
12. This bit map information is stored in the memory 64 of 
the display unit 12.. 
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As described in FIG . 14, the microprocessor 62 in the 
display unit 12 performs a sequence of operations to display 
the information sent from signal controller 18. The 
acknowledge block 327, in the display unit 12, acknowledges 
the receipt of the bit mat by the display unit 12. The assign 
bits block 328 engages the microprocessor 62 to examine the 
bit map contained in memory 64 in the display unit 12. Each 
bit in the bit map is assigned to a corresponding display 
element 96 on the display unit 12. Transfer bits block 330 
transfers the bit map information from memory 64 to message 
output portion 72 and to message input 88 of light driver 87. 
The store block 332 in light driver 87 stores bit map 
information in memory 90 of light driver 87. Broadcast 
energize block 334 in signal controller 18, commands an 
energize command on communication conductor 198 to affect the 
control of drive transistors 92. As should be understood, the 
sending of information from signal controller 18 through 
microprocessor 62 in display unit 12 to light drivers 87 may 
require a period of one to ten seconds . 

As should be understood, the information on the sign 10, 
should not be changing as information is received by each 
individual display unit 12. To overcome this, the signal 
controller 18 transfers information to each display unit 12 
until all the display information is available in the memory 
90 of the light drivers 87 in each display unit 12 in sign 10. 
When the information is to be displayed, energize block 334,, 
in signal controller 18, broadcasts an energize signal 
simultaneously on all information outputs 236 to all display 
units 12 in sign 10. The receive energize block 336 in the 
circuitry in each display unit 12 receives the energize signal 
and strobe portion 71 generates a command to strobe input 89 
of the light driver 87. The energize command on strobe input 

89 of light driver 87 causes flip-flop block 338 in light 
driver 87 to transfer the bit map information from the memory 

90 to the drive transistors 92. It should be understood, the 
microprocessor 62 may also use the output enabler portion 73 
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connected to power input 93 on light driver 87 to energize all 
drive transistors 92 simultaneously or to brightness of the 
display elements 96 by pulse width modulation of power 
supplied to the light driver 87, 

The bit map contains a bit as a 1 or 0 corresponding to 
each display element 96. If the bit is 1, the display element 
96 may be illuminated. Upon being energized, each display 
element 96 attached to a drive transistor 92 is illuminated if 
the appropriate bit map information sent from signal 
controller 18 corresponds to that particular display element 
96. The bit map causes the drive transistor 92 to supply 
power to light emitting diode 74 to illuminate the display 
element 96. 

In the event a display unit 12 should fail, the signal 
controller 18 will detect the failure by the display unit 12 
because the failed display unit 12 will not acknowledge the 
next bit map from broadcast bit assignment block 324. The 
signal controller 18 may automatically request maintenance by 
signalling an operator with a information output. The 
circuitry 61 in each display unit is also comprises a 
diagnostic portion 241 shown in FIG. 6. This diagnostic 
portion 241 allows the circuitry 61 to cycle each display 
element on and off to diagnose the operability of each light 
emitting diode 74 in the circuitry 61. 

To remove a display unit 12, the power supply 244 is 
disconnected to remove power from the sign 10. The failed 
display unit 12 is removed from the mounting track 14 by 
disengaging all mounting screws 160 from the mounting track 14 
and replaced with a new interchangeable display unit 12. Upon 
energizing power supply 244, computer 230 will automatically 
readdress each display unit 12 in sign 10 as described above. 
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The display units" 12 may also be disassembled from sign 
10 and reassembled onto a new mounting structure 16 in a new 
configuration. Computer 230 will readdress the new sign 10 
and display information.. 

Another embodiment of the invention is shown in FIGS. 23- 
27. In this embodiment, a modular sign assembly 410 comprises 
an elongate member 412 which further comprises a support means 
414 for supporting conductors and display units which may be a 
support member 414 and a plurality of lengthwise electrical 
conductor means 415 for conveying electrical signals to the 
display units which may be conductors 415 extending lengthwise 
along the support member 414. Preferably, the conductors 415 
are constructed of stock copper flat bar with tin/lead plating 
for corrosion resistance. 

The modular sign assembly 410 also comprises a plurality 
of enclosed, interchangeable display means 416 for displaying 
information which may be display units 416, each with a 
generally rectangular front side 418 and opposite back side 
420. The display units 416 are engageable sequentially along 
the support member 414 at the back side 420. Each display 
unit 416 is electrically connectable to the lengthwise 
conductors 415 by a plurality of connector means 422 which may 
be connectors 422. 

Each display unit 415 further comprises a housing 424 
having a back side 420 and a front side 418. The front side 
418 preferably includes a front panel 42 6, the front panel 42 6 
having a plurality of light transmitting windows 428. A 
plurality of light emitters 430 is enclosed in the housing 424 
preferably adjacent to the windows 428 on the front side 426. 

The display unit 415 also comprises a microprocessor 62 
and associated electronics as previously described. The 
microprocessor 62 controls each light emitter 430. The 
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microprocessor 62 is electrically connected to the connectors 
422 for connecting to the conductors 415. 

The lengthwise conductors 415 preferably have exposed 
contact surfaces 432 and the display units 416 electrically 
connect to the conductors 415 by way of direct engagement with 
the exposed contact surfaces, as shown in the Figures. 

The modular sign assembly 410 also may comprise a 
mounting structure 440 for mounting the support member 414, a 
platform 258, and means 2 63 for attaching the mounting 
structure 440 to the platform 258, as previously described. 

The modular sign assembly 410 also preferably includes a 
sign controller 18, as previously described. The sign 
controller 18 is in communication with each display unit 416. 
The modular sign assembly 410 has means 198 for sending 
control signals from the sign controller 18 to each display 
unit 416 for controlling the selection of light emitters 430 
for illumination. It should be understood that one of the 
conductors 415 is the communications conductor 198. 

In the preferred embodiment, the light emitters 430 are 
light-emitting diodes 74, as previously described. 

The microprocessor 62 further comprises display unit 
circuitry 61 with a memory 64 for receiving and retaining a 
display unit address, as previously described. This makes 
each display unit 416 individually addressable. The memory 64 
may hold at least one bit map for controlling the illumination 
of particular ones of the light emitters 430, as previously 
described. Bit maps and address signals are provided to the 
microprocessor from the sign controller 18 generally as 
previously described. 

In the embodiment shown in FIGS. 23-27, the display units 
416 are connectable to the support member 415 by mechanical 
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connection means 442 which may be compression clips 442 . 
Preferably, the compression clip 442 comprises a spring- loaded 
latch 444 with a locking arm 446 adapted to engage the support 
member 414. However, any other equivalent compression clip 
which tensions the display unit 416 against the support member 
414 could be employed. It should be noted that this aspect of 
the invention differs from the earlier-described embodiment in 
that there are no pre-drilled fastener holes 193 in the 
support member 414 for receiving the clips 442. Instead, the 
clips 422 may be attached at any point along the support 
member 442, since the conductors 415 are exposed. Display 
units 416 are either attached contiguously or spacers S may be 
used at any point along the support member 414, as shown in 
Fig. 23. Spacers S may also be used at the ends of the 
conductors 415 to make electrical connections with the power 
supply 244 and sign controller 18. The spacers may also have 
a microprocessor 62 that responds to addressing signals from 
the sign controller 18. Special circuitry in the spacer S may 
monitor the voltage from the power supply 244 to vary the 
brightness of the light emitters 430 and to respond to varying 
voltage in solar powered systems. 

In the embodiment shown in FIGS 23-27, the connector 
means or connectors 422 further comprise clips 423 on the back 
side 420 engaging the conductors 415 and adapted to be pressed 
onto the conductors 415. Preferably, the clips 423 are spring 
clips 423A. However, any sort of connector means could be used 
which makes a frictional engagement with the conductor 415. 
Preferably, the clips 423 are constructed of beryllium copper 
with a bright acid tin plating for corrosion resistance. The 
beryllium copper has a good memory such that numerous 
insertions of the display unit 416 on the conductors 415 may 
be made without reducing the retention force. 

The support member 414 may preferably be constructed of a 
non-metallic material, most preferably extruded vinyl. This 
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saves weight and is made possible through structural support 
from the mounting structure 440.. 

The display unit 416 preferably comprises an open pan 450 
having a bottom 452 and sides 454. A circuit board 20 holds 
the light emitters 430. As best seen in FIG. 26, a plurality 
of standoffs 456 mount the circuit board 20 to the bottom 452 
of the pan. A plurality of rubber gaskets 458 make a seal 
between each standoff 456 and the pan 450. A first electrical 
contact area 460 on each standoff 456 engages the electrical 
connector 422. A second electrical contact area 462 on each 
standoff 456 engages the circuit board 20. The front panel 

426 comprises a translucent cover 464 enclosing the pan 450 
and the circuit board 20. The translucent cover 464 engages 
the standoffs 456 as shown in FIG. 26, thereby preventing the 
cover 464 from crushing the light emitters 430 if pressure is 
applied to the cover 464. It has been found that a person may 
stand on the cover 464 without crushing the light emitters 
430. 

In another aspect of the invention shown in FIGS. 23-27, 
the front panel 426 has a front side 427. Preferably, the 
front panel 426 is an ultraviolet-resistant polycarbonate 
material. An opaque material 470 is painted on the front side 

427 to decrease glare from the front panel 426. The windows 

428 are arranged in the opaque material 470, corresponding to 
the light emitters 430. In this manner, the contrast between 
the light emitters 430 and the sign assembly 410 is maximized. 
Preferably, the opaque material 470 is painted on the front 
side 427 by silk-screening, although any other painting method 
may be used. The ink used to paint the opaque material is 
preferably dark black to maximize contrast and minimize glare 
from the front panel by creating a low-gloss finish. 

In another aspect of the embodiment shown in FIGS. 23-27, 
the display units 416 are mountable to the support member 414 
in a first orientation (A, Fig. 23) with the length L parallel 
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to the support member "414 and in a second orientation (B, Fig. 
23) with the width W parallel to the support member 414. In 
this manner, higher letters may be displayed on the display 
units 416 (orientation B) . Also, the display units may be 
arranged in columns or rows. In this aspect of the 
embodiment, the clips 423 are arranged along both the length L 
and the width W, as best seen in Fig. 25. This arrangement of 
the clips 423 allows mounting of the display unit 416 in 
either orientation. 

In another aspect of the embodiment shown in FIGS. 23-27, 
the display units 416 are hermetically sealed. An adhesive 
covers the top of the sides 454 of the pan 450 and permanently 
seals the cover 464 to the pan 450. This differs from the 
previously described embodiments in which screw holes 119 
penetrate the translucent cover 112 to allow the display unit 
to be fastened to the support member. In the embodiment shown 
in FIGS. 23-27, there are no screw holes in the translucent 
cover 464 because the display unit 416 is mounted to the 
support member 414 by the clips 423 on the back side of the 
display unit 416. The standoffs 456 are sealed by gaskets 458. 
Hermetic sealing is important to prevent moisture from 
entering the display unit 416. A desiccant may be placed 
within the display unit 416 to absorb any moisture which does 
enter. 

In another aspect of the embodiment shown in FIGS. 23-27, 
the display units 416 have a first mounting channel 470 in the 
back side 420. The first mounting channel 470 engages the 
support member 414. The first mounting channel 470 also 
serves to strengthen the housing 424 by forming a structurally 
strong area within the back side 420 of the housing 424. This 
allows the housing 424 to be made- of a light weight material 
such as plastic. A second mounting channel 472 in the back 
side 420 substantially perpendicular to the first mounting 
channel 470 allows the display unit 416 to be mounted to the 
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support member 414 in "two substantially perpendicular 
orientations, as previously described. 

It should be understood that the embodiment shown in 
FIGS. 23-27 operates with the sign controller 18 in the same 
manner as described previously, with the exception that 
separate connectors 44, 46 are not used to transmit the reset 
signal. Instead, the reset signal is transmitted on one of 
the conductors 415. 

The present invention may be embodied in other specific 
forms without departing from the spirit of essential 
attributes thereof; therefore, the illustrated embodiment 
should be considered in all respects as illustrative and not 
restrictive, reference being made to the appended claims 
rather than to the foregoing description to indicate the scope 
of the invention. 
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WHftT IS CWMgD: 

1. A modular sign assembly for displaying electronically 
changeable message information comprising: 

(a) an elongate member comprised of a support member 
and a plurality of lengthwise conductors extending 
lengthwise along the support member; and 

(b) a plurality of enclosed, interchangeable display 
units, each with a generally rectangular front side 
and an opposite back side, the display units 
engageable sequentially along the support member at 
the back side, each display unit electrically 
connectable to the lengthwise conductors by a 
plurality of connectors, each display unit 
comprising: 

(i) a housing having a back side and a front 
side, the front side including a front panel 
and having a plurality of light transmitting 
windows ; and 

(ii) . a plurality of light emitters enclosed in 
the housing and adjacent to the windows on the 
front side of the housing. 

2. The modular sign assembly of claim 1, further comprising a 
microprocessor, the microprocessor controlling each light 
emitter, and the microprocessor electrically connected to said 
connectors for connecting to said plurality of conductors. 

3. The modular sign assembly of claim 1, wherein the 
lengthwise conductors have exposed contact surfaces and the 
display units electrically connect to the lengthwise 
conductors by way of direct engagement with the exposed 
contact surfaces . 
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4. The modular sign assembly of claim 1, wherein the housing 
is hermetically sealed thereby providing protection from the 
elements 

5. The modular sign assembly of claim 1, further comprising 
a mounting structure for mounting the support member, a 
platform, and means for attaching the mounting structure to 
the platform. 

6. The modular sign assembly of claim 5, further comprising 
a sign controller, the sign controller in communication with 
each display unit, the modular sign assembly having means for 
sending control signals from the sign controller to each 
display unit for controlling the selection of light emitters 
for illumination. 

7. The modular sign assembly of claim 1 wherein the light 
emitters further comprise a plurality of light-emitting 
diodes . 

8. The modular sign assembly of claim 2 wherein each 
microprocessor in the plurality of display units further 
comprises a memory for receiving and retaining a display unit 
address, whereby each display unit is individually 
addressable 

9. The modular sign assembly of claim 2 further comprising 
display unit circuitry with a memory for holding at least one 
bit map for controlling the illumination of particular ones of 
the light emitters. 

10. The modular sign assembly of claim 1, wherein the display 
units are connectable to the support member by compression 
clips . 
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11. The modular sign assembly of claim 10, wherein the 
connectors further comprise spring clips adapted to be pressed 
onto the conductors 

12. The modular sign assembly of claim 10 , further comprising 
a spring-loaded latch with a locking aim adapted to engage the 
support member. 

13. The modular sign assembly of claim 1, wherein the support 
member is constructed of a non-metallic material. 

14. The modular sign assembly of claim 13, wherein the 
support member is constructed of extruded vinyl.. 

15. The modular sign assembly of claim 1 wherein each display 
unit further comprises an open pan having a bottom and sides, 

a circuit board for holding the light emitters, a plurality of 
standoffs mounting the circuit board to the bottom of the pan, 
a plurality of rubber gaskets making a seal between each 
standoff and the pan, a first electrical contact area on each 
standoff for engaging the electrical connector, a second 
electrical contact area on each standoff for engaging the 
circuit board, and a translucent • cover over the open pan and 
the circuit board, the translucent cover engaging the 
standoffs and the translucent cover being sealed to the sides 
of the pan. 

16. The modular sign assembly of claim 1, the front panel 
having a front side and further comprising an opaque material 
painted on the front side of the front panel to decrease glare 
from the front panel and wherein the plurality of windows are 
in the opaque material corresponding to the light emitters, 
thereby maximizing the contrast between the light emitters and 
the sign assembly. 
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17. The modular sign assembly of claim 19-, wherein the opaque 
material is painted on the front side of the front panel by 
silk-screening . 
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18. A modular sign assembly for displaying electronically 
changeable message information comprising: 

(a) an elongate member comprised of a support member 
and a plurality of lengthwise conductors extending 
lengthwise along the support member; and 

(b) a plurality of enclosed, interchangeable display 
units, each with a generally rectangular front side 
and an opposite back side, the display units 
engageable sequentially along the support member at 
the back side, each display unit electrically 
connectable to the lengthwise conductors by a 
plurality of connectors, each display unit 
comprising : 

(i) a housing having a back side and a front 
side, the front side including a front panel 
and having a plurality of light transmitting 
windows ; and 

(ii) . a plurality of light emitters enclosed in 
the housing and adjacent to the windows on the 
front side of the housing 

wherein the display units have a length and a width, 
each display unit being mountable to the support 
member in a first orientation with the length 
parallel to the support member and also being 
mountable to the support member in a second 
orientation substantially perpendicular to the first 
orientation with the width parallel to the support 
member . 



19. The modular sign assembly of claim 18, wherein the 
connectors further comprise spring clips adapted to be pressed 
onto the conductors, the spring clips being arranged along the 
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length and the width of the display unit, thereby allowing 
mounting of the display unit to the support member in the 
first orientation and in the second orientation. 

20. The modular sign assembly of claim 18, further comprising 
a spring-loaded latch with a locking arm adapted to engage the 
support member . 

21. The modular sign assembly of claim 18, wherein the 
support member is constructed of a non-metallic material. 

22. The modular sign assembly of claim 21, wherein the 
support member is constructed of extruded vinyl. 

23. The modular sign assembly of claim 18 wherein each 
display unit further comprises an open pan having a bottom and 
sides, a circuit board for holding the light emitters, a. 
plurality of standoffs mounting the circuit board to the. 
bottom of the pan, a plurality of rubber gaskets making a seal 
between each standoff and the pan, a first electrical contact 
area on each standoff for engaging the electrical connector, a 
second electrical contact area on each standoff for engaging, 
the circuit board, and a translucent cover over the open pan. 
and the circuit board, the translucent cover being mounted to 
the standoffs and the translucent cover being sealed to the 
sides of the pan. 

24. The modular sign assembly of claim 23, wherein the pan 
further comprises a first mounting channel adapted to mount 
the display unit in the first orientation and a second 
mounting channel adapted to mount the display unit in the. 
second orientation, the first mounting channel and the second 
mounting channel strengthening the pan. 

25. The modular sign assembly of claim 18, the front panel 
having a front side and further comprising an opaque material, 
painted on the front side of the front panel to decrease glare 
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from the front panel and wherein the plurality of windows are 
in the opaque material corresponding to the light emitters, 
thereby maximizing the contrast between the light emitters and 
the sign assembly. . 

26. The modular sign assembly of claim 25, wherein the opaque 
material is painted on the front side by silk-screening. 
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27. A modular sign assembly for displaying electronically 
changeable message information comprising: 

(a) an elongate member comprised of a support member 
and a plurality of lengthwise conductors extending 
lengthwise along the support member; and 

(b) a plurality of hermetically sealed, 
interchangeable display units, each with a generally 
rectangular front side and an opposite back side, 
the display units engageable sequentially along the 
support member at the back side, each display unit 
electrically connectable to the lengthwise 
conductors by a plurality of connectors, each 
display unit comprising: 

(i) a housing having a back side and a front 
side, the front side including a front panel 
and having a plurality of light transmitting 
windows ; and 

(ii) a plurality of light emitters enclosed in 
the housing and adjacent to the windows on the 
front side of the housing.. 

28. The modular sign assembly of claim 27 wherein each 
display unit further comprises an open pan having a bottom and 
sides, a circuit board for holding the light emitters, a 
plurality of standoffs mounting the circuit board to the 
bottom of the pan, a plurality of rubber gaskets making a seal 
between each standoff and the pan, a first electrical contact 
area on each standoff for engaging the electrical connector, a 
second electrical contact area on each standoff for engaging 
the circuit board, and a translucent cover over the open pan 
and the circuit board, the translucent cover being mounted to 
the standoffs and the translucent cover being sealed to the 
sides of the pan. 
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29. A modular sign assembly for displaying electronically 
changeable message information comprising: 

(a) an elongate member comprised of a support member 
and a plurality of lengthwise conductors extending 
lengthwise along the support member; and 

(b) a plurality of hermetically sealed, 
interchangeable display units, each with a generally 
rectangular front side and an opposite back side, 
the display units engageable sequentially along the 
support member at the back side, each display unit 
electrically connectable to the lengthwise 
conductors by a plurality of connectors, each 
display unit comprising,: 

(i) a housing having a back side and a front 
side, the front side including a front panel 
and having a plurality of light transmitting 
windows ; and 

(ii) a plurality of light emitters enclosed in 
the housing and adjacent to the windows on the 
front side of the housing, the front panel 
having a front side and further comprising an 
opaque material painted on the front side of 
the front panel to decrease glare from the 
front panel and wherein the plurality of 
windows are in the opaque material 
corresponding to the light emitters, thereby 
maximizing the contrast between the light 
emitters and the sign assembly. 



30. The modular sign assembly of claim 29, wherein the opaque 
material is painted on the front side by silk-screening.. 
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31. The modular sign assembly of claim 29,- wherein the display 
units have a length and a width, each display unit being 
mountable to the support member in a first orientation with 
the length parallel to the support member and also being 
mountable to the support member in a second orientation 
substantially perpendicular to the first orientation with the 
width parallel to the support member. 

32. The modular sign assembly of claim 29, wherein the 
connectors further comprise spring clips adapted to be pressed 
onto the conductors, the spring clips being arranged along the 
length and the width of the display unit, thereby allowing 
mounting of the display unit to the support member in the 
first orientation and in the second orientation. 

33. The modular sign assembly of claim 29, further comprising 
a spring-loaded latch with a locking arm adapted to engage the 
support member. 

34. The modular sign assembly of claim 29, wherein the 
support member is constructed of a non-metallic material. 

35. The modular sign assembly of claim 34, wherein the 
support member is constructed of extruded vinyl.. 

36. The modular sign assembly of claim 29 wherein each 
display unit further comprises an open pan having a bottom and 
sides, a circuit board for holding the light emitters, a. 
plurality of standoffs mounting the circuit board to the 
bottom of the pan, a plurality of rubber gaskets making a seal 
between each standoff and the pan, a first electrical contact 
area on each standoff for engaging the electrical connector, a 
second electrical contact area on each standoff for engaging 
the circuit board, and a translucent cover over the open pan 
and the circuit board, the translucent cover being mounted to 
the standoffs and the translucent cover being sealed to the 
sides of the pan. 



I 
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37. The modular sign assembly of claim 36-, wherein the pan 
further comprises a first mounting channel adapted to mount 
the display unit in the first orientation and a second 
mounting channel adapted to mount the display unit in the 
second orientation, the first mounting channel and the second 
mounting channel strengthening the pan. 
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38. A modular sign assembly for displaying electronically 
changeable message information comprising: 

(a) an elongate member comprised of a support member 
and a plurality of lengthwise conductors extending 
lengthwise along the support member; and 

(b) a plurality of interchangeable display units, 
each with a generally rectangular front side and an 
opposite back side, the display units engageable 
sequentially along the support member at the back 
side, each display unit electrically connectable to 
the lengthwise conductors by a plurality of 
connectors, each display unit comprising: 

(i) a housing having a back side and a front 
side, the front side including a front panel 
and having a plurality of light transmitting 
windows, the back side having a first mounting 
channel engaging the support member and the 
first mounting channel being adapted to 
strengthen the housing; and 

(ii) . a plurality of light emitters enclosed in 
the housing and adjacent to the windows on the 
front side of the housing.. 

39. The modular sign assembly of claim 38, further comprising 
a second mounting channel substantially perpendicular to the 
first mounting channel, thereby allowing the display unit to 
be mounted to the support member in two substantially 
perpendicular orientations. 
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40. A modular sign assembly for displaying electronically 
changeable message information comprising: 

(a) an elongate member comprised of a support member 
and a plurality of lengthwise conductors extending 
lengthwise along the support member; and 

(b) a plurality of interchangeable display units, 
each with a generally rectangular front side and an 
opposite back side, the display units engageable 
sequentially along the support member at the back 
side, each display unit electrically connectable to 
the lengthwise conductors by a plurality of 
connectors, each display unit comprising: 

(i) a housing having a back side and a front 
side, the front side including* a front panel 
and having a plurality of light transmitting 
windows, the electrical connectors further 
comprising a plurality of clips on the back 
side engaging the conductors, thereby allowing 
a display unit to be pressed onto the 
conductors; and 

(ii) . a plurality of light emitters enclosed in 
the housing and adjacent to the windows on the 
front side of the housing.. 

41. The modular sign assembly of claim 40, further comprising 
a spring-loaded latch with a locking arm adapted to engage the 
support member. 

42. The modular sign assembly of claim 40, wherein the 
display units have a length and a width, and wherein the 
compression clips are arranged along the length and the width, 
thereby allowing each display unit to be mountable to the 
support member in a first orientation with the length parallel 
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to the support member and also being mountable to the support 
member in a second orientation substantially perpendicular to 
the first orientation with the width parallel to the support 
member . 
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